In vivo and in vitro studies of the role of the adrenergic system and follicular wall contractility in the pathogenesis and resolution of bovine follicular cysts.
Bovine follicular cysts (FCs) are a common cause of economic loss in modern dairy herds. Their aetiopathogenesis is not completely understood, even though an inadequate hypothalamic release of GnRH at the time of ovulation is considered to be their main cause. Much evidence, however, suggests a role for adrenergic innervation in ovarian functions, such as follicular development, steroid hormone secretion, and follicular contractility, the latter being an event important for ovulation. Moreover, in humans, polycystic ovary syndrome, a disease very similar to bovine follicular cysts, is characterised by increased density of adrenergic nerves. Given these premises, the aim of our study was to evaluate the effectiveness and mode of action of a novel strategy for the treatment of bovine follicular cysts. In the in vivo experiment, 170 Friesian cows diagnosed with follicular cysts were assigned to four groups (groups A, B, C, and D) to assess the effects of epidural administration of a β-adrenergic antagonist (carazolol) alone or in combination with a GnRH analogue (lecirelin). The four groups underwent the following treatments: Group A was administered lecirelin in combination with carazolol; Group B was administered carazolol; Group C was administered lecirelin; and Group D was administered only normal saline solution. In the in vitro experiment, strips of the walls of cystic follicles recovered post-mortem were suspended in an organ bath, connected to an isometric force transducer and exposed to increasing doses of epinephrine or to the same treatment after exposure to carazolol for 15 min (n = 10). The amplitude and frequency of the contractile activity were recorded. None of the control cows was observed in oestrus or was submitted to AI. The combination of lecirelin and carazolol induced a significant increase in the number of cows in oestrus (88%) compared to lecirelin alone or to carazolol alone (P < 0.05 and P < 0.01, respectively). The combination of lecirelin and carazolol and lecirelin alone were significantly more efficacious than carazolol alone (P < 0.01 and P < 0.05, respectively). In the in vitro experiment, epinephrine increased the amplitude of the contractions of the strips in a dose-dependent manner. This response was significantly enhanced in strips pre-treated with carazolol. The treatments had no effect on the frequency of contractions. In conclusion, our work demonstrates that the epidural administration of a GnRH analogue and a β-adrenergic blocker is an effective means of treating cows with cystic ovarian disease. Moreover, it confirms, from a clinical point of view, that alterations of the adrenergic system and of the contractility of the follicular wall can be considered aetiopathogenic factors involved in the development of FCs. The results of this study lay the basis for a new therapeutic approach to FCs.